Metastasis suppressor 1 regulates neurite outgrowth in primary neuron cultures.
Metastasis suppressor 1 (MTSS1) or missing in metastasis (MIM) is an actin- and membrane-binding protein with tumor suppressor functions. MTSS1 is important for cell morphology, motility, metastasis. The role of MTSS1 in cell morphology has been widely investigated in non-neuronal tissues; however the role of MTSS1 in neurite outgrowth remains unclear. Here we investigated the effect of MTSS1 on neurite outgrowth in primary cerebellar granule and hippocampal neurons of mouse. We found that overexpression of MTSS1 in cerebellar granule neurons significantly enhanced dendrite elaboration but inhibited axon elongation. This phenotype was significantly reduced by deletion of the Wiskott-Aldrich homology 2 (WH2) motif and point mutation in the insulin receptor substrate p53 (IRSp53) and MIM/MTSS1 homology (IMD) domain. Furthermore, inhibition of Rac1 activity or blocking of phosphatidyl inositol phosphates (PIPs) signaling decreased the effect of MTSS1 markedly. In accordance with the over-expression data, knockdown of MTSS1 in cerebellar granule neurons could increase the axon length but decrease the dendrite length and the number of dendrites. In addition, MTSS1 knock down in embryonic hippocampal neurons suppressed neurite branching and reduced dendrite length. Our findings have demonstrated that MTSS1 modulates neuronal morphology, possibly through a Rac1-PIPs signaling pathway.